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1. Introduction 
In addition to hemagglutinating activity, some 
non-specific phytohemagglutinins precipitate various 
polysaccharides. The similarity of both these pro- 
cesses to antigen-antibody interaction was suggested 
[l] . Interaction of phytohemagglutinins with various 
polysaccharides was extensively studied, especially 
in the case of concanavalin A, the phytohemagglutinin 
of Jack Bean. [ 2-41. A previous communication de- 
scribed a similar property for non-specific phyto- 
hemagglutinins of Pisum wtivum and Lens esculentu 
[5] . Certain sugars affected both hemagglutination 
[6] and polysaccharide precipitation [7]. 
However, as far we know, the action of sugars on 
these systems was not correlated. In the present paper 
sugars were compared in regard to their capacity to 
inhibit hemagglutination and polysaccharide precipi- 
tation. 
2. Materials and methods 
Freeze-dried preparations of phytohemagglutinin 
from Pisum sativum was prepared by the procedure 
reported [5] . Yeast mannan from fkchuromyces 
cerevisiae of approximately 24,000 MW was a gift of 
Dr. sikl, Chemical Institute, Slovak Academy of 
Sciences, Bratislava, Czechoslovakia. Muscle glycogen 
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Fig. 1. Turbidimetric estimation of the precipitate formed by 
increasing concentration of polysaccharides. (A) precipitation 
of yeast mannan. SO-300 pg of the polysaccharide and 2 mg 
of phytohemagglutinin i  2 ml final volume of 0.05 M phos 
phate buffer pH 7.0; (B) precipitation of muscle glycogen. 
0.5-3 mg of the polysaccharide and 4 mg of phytohemagglu- 
tinin in 2 ml final volume of 0.05 M phosphate buffer pH 7.0. 
was purchased from L.Light and Co., Colnbrook, 
England, monosaccharides from Calbiochem., Los 
Angeles, California. 
Phytohemagglutinin in 0.05 M phosphate buffer, 
pH 7.0 in the presence or absence of the monosaccha- 
ride inhibitor, was mixed with a solution of the poly- 
saccharide in the same buffer and the volume made up 
to 2 ml. The development of turbidity was examined 
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Fig. 2. Turbidimetric estimation of the precipitate formed by 
increasing concentration of phytohemagglutinin. 0.5-4 mg of 
phytohemagglutinin and 100 Mg of mannan (A) or 2 mg of 
glycogen (B) in 2 ml final volume of 0.05 M phosphate buffer 
pH 7.0. 
spectrophotometrically at various time intervals 
between lo-100 min with SF-4 spectrophotometer 
at 420 nm. The appropriate blank readings were ob- 
tained in the case of the mannan precipitation after 
addition of 0.1 ml of 2% D-mannose solution. The 
amount of D-mannose was sufficient to dissolve 
completely the mannan-phytohemagglutinin com- 
plex. Blank readings for glycogen precipitation were 
obtained by the addition of D-mannose solution be- 
fore the formation of the glycogen-phytohemagglu- 
tinin precipitate. Subsequent addition of D-mannose 
did not dissolve the pre-formed precipitate. 
The inhibition effect of sugars on hemagglutination 
was studied by the method reported by Tobiska [6] 
(see legend to fig. 5). Group 0 red blood cells washed 
three times were used. 
3. Results and discussion 
The reaction of phytohemagglutinin with different 
amounts of mannan and glycogen is depicted in fig. 1. 
Increasing turbidity with increasing phytohemagghr- 
tinin concentration and a constant amount of poly- 
saccharides is shown in fig. 2. The rate of development 
of turbidity was essentially the same as described for 
concanavalin A by Poretz and Goldstein [2]. The 
most convenient time for reading turbidity was 40 min. 
On the basis of results presented in figs. 1 and 2, the 
optimal concentrations of the components for inhibi- 
tion studies were chosen. 
The ability of sugars to inhibit the mannan precipi- 
tation was in the order: D-mannose > D-glucose > D- 
fructose > D-galactose > L-arabinose (fig. 3). The 
same order was observed for glycogen precipitation 
(fig. 4). 
The ability of sugars to inhibit red blood cell agglu- 
tination decreases in the same order, as the ability to 
inhibit precipitation of mannan or glycogen. The 
shape of curves characterizing hemagglutination in- 
hibition is very similar to that obtained for the inhi- 
bition of polysaccharide precipitation (fig. 5). The 
sensitivity of phytohemagglutinin to inhibition by 
sugars in either the red blood cell agglutination or 
polysaccharide precipitation system, is apparent 
from the slopes of inhibition curves. The degree of 
inhibition decreases in the order: red blood cell a&u- 
tination, glycogen precipitation and mannan precipi- 
tation. 
These results show that sugars inhibit the phyto- 
hemagglutinin-polysaccharide interaction in the same 
way as they do hemagglutination and this suggests 
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Fig. 3. Inhibition effect of sugars on yeast mannan precipitation. 100 pg of mannan, 1.5 mg of phytohemagglutinin and O-5 mg of 
a sugar in 2 ml of final volume of 0.05 M phosphate buffer pH 7.0, 1) D-mannose, 2) D-glucose, 3) D-fructose, 4) D-galactose, 
5) L-arabinose. 
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Fig. 4. Inhibition effect of sugars on muscle glycogen precipitation. 2 mg of glycogen, 3.5 mg of phytohemagglutinin and O-5 mg 
of a sugar in 2 ml of final volume of 0.05 M phosphate buffer pH 7.0. 1) D-mannose, 2) D-glucose, 3) D-fructose, 4) D-galactose, 
5) L-arabinose. 
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Fig. 5. Inhibition of red blood cell agglutination by sugars. 
0.1 ml of double diluted 1% solution of phytohemagglutinin 
in normal saline and 0.1 ml of solution of appropriate con- 
centration of sugar were mixed and after 15 min at room 
temperature, 0.2 ml of 2% normal saline suspension of red 
blood cells was added. After 15 min and centrifugation, the 
agglutination was observed macroscopically. 1) D-mannose, 
2) D-glucose, 3) D-fructose. D-galactose and L-arabinose do 
not inhibit. 
that the red cell receptor sites for phytohemagglutinin 
may be represented in the polysaccharides tested. 
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